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PHILOSOPHICAL 

TRANSACTIONS. 



XXXIV, AjlronomicalOhfervatiommade at 
Chiflehurft, in Kent, in the courfe of the 
Year 1 7 73. By the Rev. Francis Wol- 
lafton, LL.B. F. R. S. 

Redde, Mar. to, TV /TY having thefe two laft winters 
I7?4- LVjL communicated to this fociety* 
what aftronomical obfervations I had oceafionally 
made in the courfe of each year, feems to be a call 
upon me to continue the fame now. And I am the 
rather inclined to do fo ; becaufe I could wifli we 
were favoured with the correfpondent obfervations 
of all our worthy brethren, and therefore ought 
not to be backward to throw in my mite towards a 
general ftock. 

My inftruments and fituation are the fame as 
before defcribed j and the following tables are in the 
fame form as the laft year* My clock has been kept 

Vol. LXIV. Uu g OItl S 



r 330 ] 

going on, without any alteration of any kind : it is 
only by long and uninterrupted trials, that any judge* 
ment caa be formed concerning the caufe of 
errors. 

The three firft months of the following tables 
are, perhaps, lefs accurate than they might have 
been. I was abfent from home great part of that 
time ; and could only take fuch obfervations as oc- 
curred when I was occafionally in the country : 
hence the thermometer and barometer might be 
either higher or lower, in any of thofe months, 
than I have here fet them down. I could truly 
give none but what I obferved. 

In the courfe of the fummer I received from 
Mr. Nairne a Smeaton's hygrometer, which I had 
ordered the year before. 1 did not get it adjufted 
to my mind till the begiirnmg of Auguft ; but from 
that time, have added its higheft and loweft itete in 
each month, to thofe of the thermometer and ba- 
rometer. Its- fituation rs the fame as that of the 
clock itfelf; being fafteaed againft the fame wall, 
and clofe by its fide. I do not apprehend the rod 
of the pendulum to be affedted by fudden or fmall 
changes in the degree of humidity of the air; 
though it feems to be fo by a long continuance of 
damp or dry weather* The hygrometer may per- 
haps flhew that. The general drynefs of fummer, 
and the thickening of the oil in winter, (as far as I 
have had opportunity for trial) I take to be the 
principal caufes of- the change of rate in fuch a 
dock as mine. It now throws out rather lefs than 
it did : perhaps owing to its being lefs clean, or tc 
the drying of the oil. 

1772. 
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1772. 



Nov. 

Dec. 

*773* 
jan. 

Feb. 
Mar. 



Apr* 
May 

June 
July 
Aug. 

Sept. 

oa. 

Nov. 
Dec. 



Clock + too faft 
— too flow 
for mean fol. time. 



14 
19 

10 

3° 
3 
2 

13 
29 
10 
24 

1 
10 
29 

8 

*9 

1 

*7 
6 

17 

*1\ 

6 

18 

1 

16 

2 

13. 

6 

37! 



Clock + 
+ 
+ 

+ 
+ 
+ 
+ 
+ 



IS J 3.o 
H 38,9 



1»5 



16 
16 
16 



20,4 

18,5 

i9»3 
16 23,3 
16 28,6 

16 45,5 

17 21,0 

18 1,2 

18 22,4 

19 0,6 

20 21,4 

21 0,7 

21 46, i 

22 39>5 

*$ 37»4 

26 36,8 

27 3^5 

28 36,6 

29 33>% 

30 *7>9 

30 SS>* 

31 22,9 

3 1 4°>7 

32 i.« 
3* *9>7 



Gain -|- 

or 
Lofs — 



+ 


25.9 


12 


+ 


24,6 


3S 


+ 


16,9 


Zl 


'ill ■, 


J »9 


20 


4- 


0,8 


4 


+ 


4>° 


27 


-f 


5*3 


11 


+ 


16,9 


16 


+ 


3S»5 


12 


■ + 


40,2 


H 


+ 


21,2 


7 


+ 


3812 


9 


+ 


8o,8 


19 


+ 


39»3 


io 


+ 


4*»5 


11 


+ 


5.3*3 


12 


+ 


74>° 


16 


-f 


*°3>3 


20 


+ 


59»4 


II 


+ 


61,7 


10 


+ 


5M 


IO 


+ 


57*2 


12 


+ 


44,1 


13 


+ 


37»3 


J* 


+ 


27,7 


*7 


+ 


i?>8 


It 


+ 


20»4 


23 


+ 


18,6 


21 



Num- 
ber of 
days. 



Rate per 

day. 



+ 2.15 
+ 0,70 

+ 0,77 

—0,095 
+ 0,20 
+ 0,15 
4.0,48 
4- i»o6 
4- 2,96 
+ 2,87 
+ 3>03 
+ 4> 2 4 
+ «» 2 5 
+ 3»93 
+ 4,H 
+ 4>44 
+ 4»66 
+ S,i6 
+ i»40 
+ 6,17 

+ *** 
+-4>77 
+ 3»39 
+ *>55 
+ *>6j 
+ i,6a 

+ 0,89 
+ 0,88 



Throwing 01ft 

South fide. I North X\4c» 



9 1 

* 4iT 

1 46 

1 43 

1 38 
1 39 

* 37 
i 42 

1 44 
1 46 

1 45 

i 44 

* 39 
1 3$ 

'3* 



a 1 
1 48 

1 48 

i 4S 

1 42 
1 42 

1 4.0 

1 & 

14* 
^ 44 
1 48 

* 47 
1 42 

« 5t 
1 3i 



u«* 



*J7*« 
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MJ2* 



Nov. 

Dec. 

1773. 
Jan. 

Feb. 

Mar. 

April 

May 

June 

JWy 

Aug. 
Sept. 

oa. 

Nov. 
Dec. 



j* Higheft 

I Loweft 

Higheft 

Loweft 

" Higheft 
Loweft 
Higheft 
Loweft 

? Higheft 
Loweft 
Higheft 
Loweft 
Higheft 
Loweft 

'Higheft 
Loweft 

^Higheft 
Loweft 

; Higheft 
Loweft 
Higheft 
Loweft 
Higheft 
Loweft 

8 Higheft' 
Loweft 

r Higheft 

X Loweft 



Thermometer without 


Therm. 


Barom. on 


doors, expofed to 


near the 


the ground 


the north. 




clock. 


floor. 


Hor. 8. 


Hor. 2. 


H. n. 


Hor. 9, 




Mat. 


P.M. 


p. ivi. 


Mat. 




46 


56 


56 


52 


30,02 


39*5 


42 


39 


44 


*9>3* 


49 


5 1 


48 


50 


30,20 


30 


33 


30,5 


34 


29,01 


50 


5* 


48 


5« 


30,15 


30 


34 


21 


34 


28,56 


48 


50 


48 


48 


30*42 


*3 


3i 


22 


29 


28,44 


53 


65 


48 


55 


30,26 


33 


39 


31 


40 


29,58 


S3 


63 


48 


53 


30,27 


4<M 


1 44 


35 


48 


28,82 


61 


70 


57 


57 


30^9 


4* 


41 


33 


** 


29,19 


7 o 


74 


61 


64 


*9>99 


48 


54 


43 


52 


29,18 


7* 


77 


65 


65 


30,18 


S* 


57 


48 


55 


29,58 


7 1 


82 


64 


6 9 


30,06 


55 


6i 


5° 


54 


29,11 


64 


66 


£9 


60 


29,97 


48 


r 


47 


49 


29,045 


$9 


62 


5B 


55 


30,16 


4* 


49 


40 


47 


28,95 


49 


54 


5^ 


5 2 


30*09 


3o 


33 


30 


38 * 28,42 


4 £ 


*2 


47 


46 | 29,97 


28 


36 


27 1 


36 1 


28,86 



Hygrom. 
near the 
clock* 



*3 
9>S 
39 
J 5 
39 
20 

63 

20 

67 
30 



\u 



si/U 



Occultations 
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Occultations of Stars by the Moon. Obferved 
with a 3l*feet achromatic telefcope, magnifying 
150 times. 



1773* 



App. time. 



h Feb. 6, 



J Feb. 26, 



$ Sept. 7 
D Nov. 1. 



J> % ad. a S3 



3) *(N°£3 
of La Caille, 

I believe.) 



D Aldebaran 
J Aldebaran 



6 37 20 



7 3B 48 
9 4 S9 

9 S^ jo 

20 48 39,5 

9 *3 44 
10 13 3 



Im. Perhaps 1" fooner. ]> 
nearly full, and a protube- 
rance juft at that part of her 
ragged edge which feemed to 
mi/lead me. 

Em. 

Im. good. Dark limb* # be- 
gan to lofe fbme of its light 
9" before it difappeared. 

Em. doubtful. D low, and 
great undulation* Era. per- 
haps 20" fooner, 

Im. very good. Alt. about 35°. 

Em. rainy. 

Ira. very good. Light limb. Alt. 
2 5 30.'. 

Em. It might perhaps be 1" 
fooner, but not more. Alt. 
35° 'S'- 



I have obferved many other occupations of fmall 
ftars ; but, as their emerfions were fcarcely vifible, 
and probably there Have been no corresponding ob- 
fervations, I fuppofe it can be of no ufe to record 
them. 



ECLIPSES 
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eclipses of jupiter's satellites : obfefved 
with the fame tetefcope, magnifying 100 times. 

In thefe eclipfes, I have endeavoured to make ufe 
of the method recommended by M. bailly, in a 
paper communicated to this fociety the laft year, 
and printed in our Tranfa&ions, Vol. LXIIL p. 185. 
The diameter of the aperture of my telefcope is 
3,6 inches; and the diaphragms I have made, have 
their apertures differing from each other in diameter, 
as near as may be, -yVth °f an inch. When the air 
is fteady for any continuance, and uninterrupted 
with clouds, even though it be not perfe&ly clear, 
I ihouW apprehend this method may be of consi- 
derable ufe in reducing the obfervations of different 
perfons to fome ftandard : but when there are flying 
clouds, or any changes in the atmofphere, during the 
obfervation, it cannot be fatisfadtory ; and at fuch 
times may be fcarce worth attempting ; unlefs for 
the fake of rendering fuch praftitioners as myfelf 
more expert, when the air is more favourable to 
their endeavours. 

I have, in fome of thefe eclipfes, as well as the 
preceding occultations, fet down the altitude of 
the objeft ; as that may fometimes be of ufe, in con- 
fidering the ftate of the obfervation. But it fhould 
be remembered, that thefe altitudes are not taken 
with any great precision. In thefe eclipfes, as in the 
occultations, I have fupprefled thofe obfervations 
which appeared doubtful: they tend only to 
miflead. 
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• • 


A pp. time. 








h r // 




7? Ntjv. 14. 


Firft fat. 


5 59 44 


Em* good* 


*773- 






inches. 


©Aug. 8, 


Third fat. 


11 15 zfc 


Invifible 0,4 aperture. 






II 24 23 


fm. 0,6 






11 31 10 


Im. 3,6, or whole aperture. 
Obfervation good. 
Night clear. % 
Alt. 21°. 



Tbi« Jbeing the firft trial of the diaphragms, and the evening 
favourable, I tried the effect of them upon the other fa* 
tellites. 



Second fat. near % 
Fourth fat. 



inch. 

invifible 0,8 
fcintillation 0,4 



inch, 
vifible 0,9 
vifible 0,5 



£ Aug, 31. 



]* Sept. 2Q 



Firft &t. 



Second fat* 



Firft lau 
Third fat. 



9 40 

9 49 



u 35 
i* 43 
** 44 

13 47 
11 49 



11 46 
1% 5 1 



Invifible 0*7 aperture. 



Im. 1,0 j but £#*/¥, I have 

forae fofpicion I 
ufed 1,2 by mrf- 
take; for Ifbond 
that afterwards in 
the cap which con* 
tains the diaph. 
9 51 44JIm. 3,$, or whole aperture. 

Alt. 20 20'. Air 
calm, but not very 
clear. ]> diftant 
from % 3 2 . 

dz Invifible 0*7 

1 4 Iru. 1,0 

51 Jm, 3,6 Alt. 39 . Air as 

before. 
8 Em. from behind lf'sdifc. 
Invifible 0,65 but there were Hy- 
ing clouds at that 
time, though cleai 
afterward. 



rm. 0,8 

Scintillation. 

Iff* 3> 6 S°*k 



Alt. 39 . 
1772 
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1772. 
















h / n 




£ oa. 


9 


Firft fat. 


10 4$ 35 

10 47 34 
10 48 49 

10 ss * 


Em. 3,6 good. Alt. 38 30'. 

Em. i»5 

Em. 1,0 

Invifible 0,7 a little hazinefs made 
the trial of the 
diaph. uncertain. 


s 


19 


Third fat. 


6 33 29 
6 36 28 


Em. 3,6 good. Alt. 19 -f- 
Em. 1,0 








6 40 =fc! Invifible 0,5 night clear and ftill. 


5 


20, 


Second fat. 


9 58 19J Em. 3,6 good obf. Alt. 38 . 








9 59 2 5 


Em. 1,0 








10 4^ Em. 0,6 








iq 5 r±z| Invifible 0,5 



Other Obfervations, made with the fame telefcope, 
magnifying 150 times. 

App.time, 



If Sept. 2 



h Sept. 4. 



* 55 



9 5° 



o 



L looked at % to obferve the (hadow of the 2d 
fat. then on his difc ; and thought I faw the 
fat. itfelf very vifible, though central, and on 
a bright zone, and much larger than I could 
expect it to appear; reaching from the mid- 
dle dark belt, which it indented, acrofs the 
bright one, and quite into the next dark one. 
Vide fig. L 

I looked again to obferve its exit ; when I per- 
ceived the fat. in a very different part of the 
difc : and now perceived that what I had ieen 
before, muft be a fpot on If flimfelf; which, 
though now gone;, had been very viiible with 
the power of ioo, notwithstanding 2> was 
diftant from % but 6°. 

Spot feen again, advanced about ~ or more. 
I was now convinced that the fpot was on the 
difc itfelf. 

Spot not vifible. The fouthem (or upper) belt 
appears- only on each fide ; but is difcontinued 
in the middle. 

6 y Sept. 
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$ Sept. 6. 



fc Sept. 1 1 



App.time. 

h * " 
8 45 o 



II i; o 



io 44 o 



g oa. i j, 
* oa. 15. 



7 30 o 

900 



£ Nov. 9. $ 10 o 



No fpot vifible 5 nor the belt contiguous to it> 
that I could perceive. The fouthem belt now 
com pleat. The 3d fat. juft emerged from 
behind If. 

Spot appears ; and the northern belt feems to 
appear about the fame time. This belt was 
continued all round the planet the year 
before* The lower or northern edge of 
the middle zone, this year much darker than 
the fouthern. 

Spot I advanced. The 4th fat. in inferior con- 
junction ; feemingly in contact, but not on the 
difc. Vide fig. ir. 

Spot central, as near as I could judge. 

Spot almoft central ; that is, its preceding edge 
central. The planet very clear. The middle 
belt appeared undulated, juft as in fig. HI. 

Spot ftili vifible, about 3 advanced. I havfc 
not been able to attend to it fince that time. 



Since the reading of a Paper, communicated laft 
year to this fociety by Dr. wilson, Profeffor at 
Glafgow, on the fpots of the fun ; who mentions 
fome appearances when they approach the limb, 
which 1 thought I had now and then obferved ; I 
have frequently turned my glafs that way, as occa- 
sion offered, in order to fee whether thofe ap- 
pearances were conftant, or what might be difco* 
vered to confirm the hypothefts laid down in the 
latter part of that paper. 

Dr. wilson, I hope, will excufe rae when I fay, 
that the appearance he mentions when the fpots 
approach the fun's limb, as if they were in a cavity 
on his furface, is not conftant. They generally 
have appeared fo to me, I confefs. But as they 
fometimes have not, and asl have very frequently feen 

Vox.. LXIV. X x them 
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them almoft in contad with the Iknbj that is, 
not | of a fecond of time diftant in paffing a wire, 
for 1 have- no micrometer; I think they can fcarcely 
be in foch a hollow, below his furface, as the dodtor 
defcribes. To me, indeed, by the brighter light 
often adjoining to them when near the limb, they 
have rather put on the appearance as if they were 
in the crater of a volcano on the top of an 
eminence, which then turned its fide towards us ; 
and if fo a the fpot would appear fomewhat nearer to 
the limb than it a&ually was. I have, indeed, 
never ken any protuberance on either limb of the 
fun, as I have on the moon ; but I have many times 
obferved, near the eaftern limb, a bright facula juft 
come on, which has the next day (hewn kfelf as a 
fpot 1 though I do not recoiled to have feen fuch a 
Jacula near the weftern one, after a fpot's dif- 
appearance. Yet, I believe, both thefe circum- 
ftances have been obferved by others * and perhaps 
not only near the limbs. 

As to the nebula ; they are certainly not always, 
riioogh they are ufually, quite round each fpot, or 
each clutter of fpots ; neither are they always ex* 
rernally convex. The fpot, fig. IV. which I favr 
Nov. 13, nearly in the centre of the fun, is a re- 
markable inftance of the contrary. Nothing there* 
fore can be concluded from that circumftance. Be* 
fides, fpots are fometimes quite without any mbula 
at all % or none that I could perceive with any 
power of my glafe. 

What the fpots, or their mbula, are, I pretend 
not to gueft. To me they appear as if they were 
adjoining to the furface : though, that is doubted by 

better 
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better aftronomers, who have calculated their mo- 
tions. The circumftance of thejaculee being fome- 
times converted into fpots, I think I may be fure of* 
That there is generally (perhaps always) a mottled 
appearance over the face of the fun, when carefully 
attended to* I think I may be aa certain. It is moft 
vifible towards the limbs j but I have undoubtedly 
ft^a it in the centre : yet I do hot recolledt to have 
obferved this appearance, or indeed any fpote, to- 
wards bis poles. Once I faw, with a 12-inch re- 
fle<5tor, a fpot burft to pieces while I was looking at 
it. I could not expert fueh an event; and there- 
fore cannot be certain of the efcaffc particulars : but 
the appearance, as it ftruck me at the time, was 
like that of a piece of ice when dafhed on a frozen 
pond, which breaks to pieces and Aides on the 
furface in various directions. I was then a very 
young aftronomer y but think I may be fure of the 
faft. Perhaps I may be thought a young aftronomer 
ftill, for throwing out thefe rough obfervations and 
crude thoughts : but whatever they be, if my errors 
(hall lead others into enquiries which may be pro- 
ductive of certainty, their end will be anfwered. 

™fTm. FRANCIS WOLLASTON. 
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